Mechanism of catabolism of aggrecan by articular cartilage.
Characterization of aggrecan core protein peptides appearing in the medium of adult articular cartilage maintained in tissue culture showed that eight major peptides could be detected. The two largest peptides had the same N-terminal sequence as bovine aggrecan core protein and probably represent partly degraded aggrecan lost to the medium in the form of the proteoglycan aggregate. The three next smallest peptides were all shown to have another N-terminal sequence which corresponded to a sequence in the interglobular domain starting at alanine residue 393 of the human aggrecan core protein (K. Doege et al., 1991, J. Biol. Chem. 266, 894-902). Two other peptides were isolated and shown to have two different N-terminal amino sequences corresponding to sequences in the chondroitin sulfate attachment domain 2 of the core protein starting at alanine residue 1839 and leucine residue 1939 of human aggrecan. This suggests that the catabolism of aggrecan by adult articular cartilage occurs by the proteolytic cleavage of the core protein of this proteoglycan at three separate sites. Examination of the amino acid sequences around each of these cleavage sites showed a similar pattern TEGE decreases ARGS, TAQE decreases AGEG, and VSQE decreases LGQR, suggesting that a single proteinase may be involved in the catabolism of aggrecan. Analysis of synovial fluids and serum of age-matched animals revealed the presence of aggrecan core protein peptides corresponding in size to those detected in vitro, thus indicating the cleavage observed in explant culture is the same as that which occurs in vivo.